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Between traditional squid bait and byproduct-based
alternative, no statistically significant difference was noted
in catch efficiency

The continued use of resources that could be used for human consumption in further food production
has come under criticism due to its relative inefficiency. Specifically, in fisheries, the criticism of
inefficiency is often focused on the use of several wild-captured species as bait for other fisheries
(https://iopscience.iop.org/article/10.1088/1748-9326/ac82c0/meta) instead of direct human
consumption. Such bait production involves high production costs and results in large amounts of
post-capture processing waste (https://doi.org/10.1016/j.marpol.2019.103659). Additional concerns
regarding the use of bait from wild-capture fisheries include negative ecological consequences and
increased fuel consumption for the capture and transportation
(https://doi.org/10.1016/j.fishres.2011.12.009), of the bait.

In pot fisheries, bait is a substantial part of determining gear effectiveness at attracting and capturing
the target species. The mechanism behind the catch process in the pot fishery is utilizing the food-

search behavior of the target species with bait being the source attracting the individuals to approach
the gear. When the target individuals encounter the pot, the capture is dependent on them entering the
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Authors compared the efficiency of commercially used squid bait and an alternative new bait produced
from marine byproducts from seafood processing in a snow crab fishery in the Barents Sea. Photo by
Totti, via Wikimedia Commons.

pot following the attraction to the bait (https://doi.org/10.1577/T09-108.1) source placed in the pot.

Bait constitutes a considerable operating cost due to the substantial amount of pots used in the fishery
(up to a maximum of 2,000 pots per day, which equals up to around 2,000 kg of bait. Thus, alternative,
effective, low-priced and more sustainable bait is needed. One such bait alternative can involve the
byproducts from commercial fisheries. Such bait ingredients represent an opportunity to increase
sustainability and lower costs by replacing food-grade bait from capture fisheries with one that does
not offer any nutritional benefit for human consumption.

However, for an alternative bait to be used in the fishery, its catch efficiency needs to be comparable to
the traditionally used bait type to provide at least the same profitability. In addition, the new bait type
should not attract more undersized individuals to the pots since that could considerably increase the
sorting time onboard the fishing vessel and expose the small individuals to cold weather conditions
that might affect the survival rate after the undersized snow crab are returned to the sea.
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This article — summarized from the original publication
(https://doi.org/10.1016/j.heliyon.2023.e13820) [Cerbule, K. et al. 2023. Increasing sustainability in
food production by using alternative bait in snow crab (Chionoecetes opilio) fishery in the Barents Sea.
Heliyon Vol 9, Issue 3, March 2023, e13820] - discusses the results of a study where authors compared
the efficiency of commercially used squid bait and new bait produced from marine by-products from
seafood processing, to determine if there are there any differences in the catch efficiency of undersized
and target-sized snow crab if the conical snow crab pots are baited with new experimental bait
compared to traditionally used squid.

Fig. 1: lllustration of the capture process in snow crab pots and the
main elements of the gear with (a) showing the entry process of a
crab climbing over the pot netting towards the top entrance attracted
by bait which is placed in small-meshed bait bags and perforated
plastic containers, and (b) the subsequent escaping process of an
undersized crab through the netting meshes.

Study setup

Sea trials to test the new bait were conducted in May 2022 onboard a commercial snow crab fishing
vessel at the snow crab fishing grounds in the Barents Sea. The fishing depth was approximately 300
meters.

The treatment pots were baited with the new bait produced by Norbait AS
(https://www.norbait.com/) of Norway, and bait was produced at a processing line developed by
Norbait AS 8. April 2022. The main ingredients were the leftover raw materials from the production of
seafood products including whitefish and squid offal. The control pots were baited with the standard
bait of whole frozen squid (//lex sp.) delivered by the Norwegian seafood company Domstein Fish AS,
which is normally used in commercial snow crab fisheries.
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During the experiments, both treatment and control pots contained similar amounts of bait. Specifically,
all treatment and control pots were baited with one small mesh bag and one plastic container placed
equally in each pot. Each bait bag and container were baited with approximately 320 grams of
experimental bait and standard bait for the treatment and control pots, respectively.

To compare the catch efficiency of pots using the two bait types, the pots of each bait type were
deployed on two separate parallel longlines with approximately 700 meters distance. Such distance
was chosen to minimize the potential contamination between the two bait types while the pots were
deployed. However, the distance between the pot lines (treatment and control group) also could not be
extended much more due to potential variations in snow crab abundance.

For detailed information on the experimental design, bait processing and pot placement; estimation and
comparison of bait capture efficiency; and statistical analyses, refer to the original publication.

Study: Pyridine is ‘highly toxic’ to crabs
and caused 2021 die-off

A Newcastle University study found that pyridine is ‘highly toxic’ to crabs
and is the chemical responsible for crab and lobster die-offs in the
United Kingdom.

@ Global Seafood Alliance

Results and discussion

This study evaluated the performance of a new bait produced from marine by-products against the
currently used squid bait in the Barents Sea snow crab fishery. The objective was to reduce the
dependency of using human food resources as bait, and thus increase the sustainability in the food
production in the snow crab fishery.
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We observed significant differences in treatment and control pots regarding the lower number of
undersized snow crabs being retained in the pots using the experimental bait in all three series. This
could be potentially caused by two factors.

The first explanation could be that the experimental bait decayed faster compared to the control bait
reducing the ability to attract snow crabs during the pot deployment. Visual and qualitative
observations upon the pot recovery showed that around half of the experimental bait in the bait bag
was depleted after 13 days soak time while approximately one-fifth was depleted after the short soak
time (nine days). However, the experimental bait in the bait container did not decay to the same extent
as in the bait bag and was approximately equal to the initial bait amount when the pots where
deployed. This was comparable to the squid bait.

The second potential explanation is that the experimental bait from the beginning would show a lower
attractiveness compared to the traditional squid bait in the control pots. The latter explanation would
affect the entrance of target-sized snow crabs in a similar way.

However, treatment and control pots with short soak times showed no difference in the capture
efficiency of target-sized individuals between experimental and control pots. Therefore, we can
conclude that a lower initial efficiency of the experimental bait to attract snow crabs cannot be a
possible explanation.

Thus, the results of the observed reduction in undersized snow crab for long soak time pots could
indicate that the experimental bait did not maintain its attractiveness as long as the baseline bait (i.e.,
bait odor decayed faster when compared to the squid bait). However, controlled experiments assessing
the efficiency of the experimental bait for different soak times would be needed to assess whether the
prolonged release of bait odor of experimental bait would increase the catch efficiency of target-sized
individuals.

In this study, a large reduction of target-sized snow crabs was observed for the experimental pots using
a long soak time (13 days). The possible implication of having pots with long soak times is that it
allows snow crabs to approach the pot from a larger initial distance. In such case, observed lower
efficiency of the experimental bait for the long soak time pots would imply a possible lower efficiency
of the bait over a longer distance.

However, this is not relevant for the shorter time since no such reduction was observed for the shorter
soaking period (i.e., 9 days soak time). Therefore, while the new bait in this study demonstrated
convincing results for a relatively short soak time (nine days) along with some benefits regarding the
observed reduction of undersized crab (<95 mm CW), the efficiency with longer soak time where the
crab need to be attracted over longer distances can be reduced.

However, the intended soak time in the snow crab fishery is around one week considering the optimal
catch efficiency and providing sufficient time for an optimal size selection of undersized snow crab at
the seabed. Longer soak times are often associated with operational challenges in the fishery, e.g.,
related to harsh weather conditions.

Considering this deployment pattern in the fishery, the observed results show an optimal efficiency of
the experimental bait. Specifically, for the deployment pattern as intended in the fishery, we obtained an
equal catch efficiency of target-sized crabs while observing a significantly lower capture of undersized
crabs.

https://www.globalseafood.org/advocate/marine-byproduct-based-bait-performs-well-in-barents-sea-snow-crab-fishery/?headlessPri... 5/8



3/13/2023 Marine byproduct-based bait performs well in Barents Sea snow crab fishery - Responsible Seafood Advocate

Target-sized
20,00 -
!
L
D
Q.  15.00 4 o
O
et
O
Q
- 10.00 -
S - .
o ¢
Q
=
— 500 : : : . :
v
e ] 7 9 11 13 15
(0
—  15.00 - ;
O Undersized
[ -
O
-
m 4]
L  10.00 -
-
-
=
e
G 5.00 -
s f *
5 7 9 11 13 15

Soak time (days)

Fig. 2: Upper panel: mean number of crabs in treatment (black) and control (grey) pots for target-sized
snow crab (=95 mm carapace width, CW). Lower panel: mean number of crabs in treatment (black) and
control (grey) pots for undersized snow crab (<95 mm CW) captured in each of the three mainlines.
CPUE: catch per unit effort. Adapted from the original.
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Therefore, in addition to being able to contribute to increasing the sustainability of food production by
not using bait that can be used in direct human consumption, it also has a positive effect on the
increased release of undersized crabs at the seabed. The duration of the bait effect should be adjusted
to fishing patterns regarding the optimal soak time for which further experiments would be needed.
This process could benefit from a more time-controlled release of the bait molecules by using
commercial, timed bait release devices, such as the Longsoaker (https://longsoaker.com/) device
(Longsoaker Fishing Systems Inc.).

The results of this study determined that the use of the alternative bait shows similar catch efficiency
for target-sized snow crab in the Barents Sea fishery while having a potential under commercial
application to reduce the operational costs related to bait used in the fishery. Currently, the production
of the experimental bait is done in a small scale as it is still in the development phase and not yet used
in the commercial fishery.

Therefore, the precise cost difference is unknown; however, the price of the experimental bait should be
lower compared to the baseline bait for being accepted commercially. This challenge might be
overcome in time with a reduction in costs if the production of the experimental bait is scaled up and
put in large production. Lower bait costs could allow larger amounts of bait per pot which might
increase the catch efficiency of the snow crab pots.

Perspectives

From a practical point of view, the use of the new bait would not involve any additional work or
resources during the fishing process. Specifically, the storage of the experimental bait is the same as
for the squid bait (frozen conditions), and the baiting process is easier due to the consistency of the
new bait which does not disintegrate and, therefore it is easier to apply the same bait amount for each
pot.

Further, the use of such an alternative bait source would contribute to a more sustainable and
environmentally friendly fishing practice since the bait is based on byproducts from fish processing and
would lower the carbon footprint due to lower fuel consumption that otherwise would be used in
commercial fishery targeting bait species. Last, and more important yet, the new bait would reduce the
dependency of the fishery on using food resources that can be used for direct human consumption.
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